We aimed the synthesis of carboxamide 8 and 10, however, beside the main product, one more species was detected in the reaction solution. The characterization of this side product showed that it was the other isomer of the main product. To establish reaction conditions for the synthesis of carboxamide derivatives, we have set up several experiments by changing the Fe 2+ stoichiometry. When a molar equivalent Fe 2+ was used, only two reaction products 8 and 10 were obtained. The increase in Fe 2+ stoichiometry caused the formation of side product 9 and 11 even formation of reduced alcohol products (12-15) by Minisci reaction.
Introduction
Owing to high biological activity of various derivatives, diarylmethanols (1) are important constituents and precursors of biologically active compounds. For example, (S)-phenyl(pyridin-2-yl) methanol, a diarylmethanol derivatives, has analgesic and anticonvulsant activities. 1 In addition, neobenodine, orphenadrine, and carbinoxamine show strong antihistaminic properties. [2] [3] [4] [5] Enantiomerically pure diarylmethanols have been played a part as key intermediates for the synthesis of diarylalkylmethanes, which are antidepressants, antimuscarinics, and endothelin antagonists in recent years. 6, 7 Pyridine is a heteroaromatic system and the compounds having this group have toxicological significance. A number of compounds having pyridine ring are used as therapeutic agents, including antihistaminic, antibacterial, anticholinergic activities. 8 Picolinamide (2-pyridinecarboxamide) (2), nicotinamide (3-pyridinecarboxamide) (3), and isonicotinamide (4-pyridinecarboxamide) (4) are a class of medicinal agents with wide range of chemical and biological applications. [9] [10] [11] Nicotinamide is a part of the pyridine nucleotides as NADC and NADPC that plays a vital role in biological oxidative chemistry and is essential for the human body system. [12] [13] [14] [15] [16] Isonicotinamide has strong antipyretic, antitubercular, fibrinolytic and antibacterial activities. The mixed salts of this amide have extensively uses as drugs in various biological and medicinal processes. 17 In the present work, we studied the Minisci reaction of 3-benzoylpyridine (6) by changing stoichiometri and obtained some further reduced products. We also aimed to synthesize new diarylmethanols, including nicotinamide and isonicotinamide derivatives 9 and 10.
Experimental

Chemical Material and Apparatus
All solvents were distilled and dried according to standard procedures. Melting points were determined on a Büchi 539 capillary melting apparatus and are uncorrected. IR spectra were recorded as solutions in 0.1mm cells with a Mattson 1000 FT-IR spectrophotometer (Unicam. Ltd., York Street, Cambridge, U.K.). The 1 H-and 13 C-NMR spectra were recorded on 400 (100) MHz Varian spectrometers; δ in ppm, Me4Si as the internal standart. All column chromatography was performed on silica gel (60-mesh, Merck). Thin layer chromatography was carried out on Merck 0.2 mm silica gel, 60 F254 analytical aluminum plates.
Chemistry
Synthesis procedures
3-Benzoyl-pyridine (6) : The 3-benzoyl-pyridine (6) was synthesized from nicotinic acid (5) according to the literature procedure. [18] [19] [20] Pyridin-3-yl(p-tolyl)methanone (7) : The 3-benzoyl-pyridine (6) was synthesized from nicotinic acid (5) according to the literature procedure. 20 
General procedure for synthesis of carboxamides 8-11
To a stirred solution of 3-benzoyl-pyridine (6) (18.03 g, 0.1 mol) in formamide (40 mL) was added concentrated H2SO4 (10 mL) under N2 at 0 • C. After the addition of FeSO4.7H2O (56.0 g, 0.2 mol) in one portion, t-BuOOH (70%, 25 mL, 0.18 mol) was added dropwise over 1 h under N2 at 0 • C. The reaction mixture was stirred at this temperature for 1 h then at room temperature for 7 h. The reaction mixture was cooled to 0 • C, and a solution containing H2O (16.2 mL), KOH (22.74 g, 406 mmol), and citric acid (28.06, 146 mmol) was added to this mixture. The reaction mixture was poured into a separatory funnel containing ice (100 g), and then dilute NaOH (3M) was added (pH 12). The mixture was extracted with EtOAc (3 × 100 mL). The organic layer was dried over Na2SO4 and the solvent was evaporated. A mixture of 5-benzoyl-pyridine-2-carboxamide (8) and 3-benzoyl-isonicotinamide (9) in a ratio of 1:1 (14 g, total yield 62%) were obtained. The resulting mixture was crystallized with CH2Cl2 to give 5-benzoyl-pyridine-2-carboxamide (8) (7.0 g, 31%) as a light yellow solid. 1 H-NMR and 13 C-NMR spectra for carboxamide (8) are in agreement with the literature values. [18] [19] [20] 3-Benzoyl-isonicotinamide (9) : Recrystallization of the residue from MeOH gave 3-benzoylisonicotinamide (9) as a white solid (1.00 g, 10%). M.p 185-187ºC. 1 Synthesis of 5-(4-methylbenzoyl)picolinamide (10) and 3-(4-methylbenzoyl)isonicotinamide (11) : 10 and 11 were synthesized from nicotinic acid (5) according to the literature procedure. 20 1 H-NMR and 13 C-NMR spectra for carboxamides (10 and 11) are in agreement with the literature values. 20 
General procedure for synthesis of alcohol products 12-15
To a stirred solution of 3-benzoyl-pyridine (6) (18.03 g, 0.1 mol) in formamide (100 mL) was added to concentrated H2SO4 (10 mL) under N2 at 0 • C. After the addition of FeSO4.7H2O (86.0 g, 0.4 mol) in one portion, t-BuOOH (70%, 25 mL, 0.18 mol) was added dropwise in 1 h under N2 at 0 • C. The reaction mixture was stirred at 0 • C for 1 h then at rt for 7 h. The reaction mixture was cooled to 0 • C, and a solution containing H2O (50 mL), KOH (63.0 g, 1.12 mol), and citric acid (75.5 g 0.40 mol) was added to this mixture. This reaction mixture was poured into a separatory funnel containing ice (100 g), and then dilute NaOH (3M ) was added (pH 12). The mixture was extracted with EtOAc (3 × 100 mL). The organic layer was dried over Na2SO4 and the solvent was evaporated. A mixture of 5-(hydroxyphenyl-methyl)-pyridine-2-carboxylic acid amide (12) and 3-(hydroxy-phenyl-methyl)-isonicotinamide (13) in a ratio of 1:1 (8 g, total yield 60%) were obtained. (12) 
5-(Hydroxy-phenyl-methyl)-pyridine-2-carboxylic acid amide
Results and Discussion
In this study, we observed that the Fe 2+ concentration has a dramatic effect on the distribution of reaction products. We have determined that the product distribution in the amidation of 3benzoylpyridine (6) and pyridin-3-yl(p-tolyl)methanone (7) are dependent strongly on the Fe 2+ concentration.
In our previous study to the given information by Langhals 18 and coworkers in 1982, from the Minisci reaction of the 3-benzoylpyridine (6) was only synthesized 5-benzoyl-pyridine-2-carboxamide with 45% yield (8). 18 According to our study, not only 5-benzoyl-pyridine-2-carboxamide (31% yield) (8) but also 3-benzoyl-isonicotinamide (10% yield) (9) were observed. In addition to these products, we also observed 5-(hydroxy-phenyl-methyl)-pyridine-2-carboxylic acid amide (12) and 3-(Hydroxyphenyl-methyl)-isonicotinamide (13) depending on Fe 2+ concentration. Therefore we decided to study the Minisci reaction of pyridin-3-yl(p-tolyl)methanone (7) in detail. For this purpose we synthesized 5-(4-methylbenzoyl)picolinamide (10) 20 , 3-(4-methylbenzoyl)isonicotinamide (11) 20 , 5-(hydroxy(ptolyl)methyl)picolinamide (14) and 3-(hydroxy(p-tolyl)methyl)isonicotinamide (15) depending on Fe 2+ concentration in the same way.
In the presence of 1 eq Fe 2+ , amide 8 and 10 were formed as the sole product in high yield. When the substance (6) and (7) were react with Fe 2+ (2 eq), a mixture of two products (8, 9 and 10, 11) were obtained. Finally, when the 3-benzoylpyridine (6) and pyridin-3-yl(p-tolyl)methanone (7) were reacted with Fe 2+ (4 eq), the diarylmethanols (12, 13 and 14,15 ) were obtained (Scheme 1).
Scheme 1. In situ generated products (8-15) based on the Fe 2+ concentration
The formation of diarylmethanols can be explained with two step reactions as shown in scheme 2. The first step is amidation of benzoylpyridines 6 and 7 according to Minisci protocol. The econd step is the reduction of caroxamides 8-11 to give 12-15 via Fe 2+ via metal reduction. alcohols by the metal electrons. The reaction mixture was separated by the crystallization technique (Scheme 2).
Scheme 2.
Unexpectedly in situ generated alcohols based on the Fe 2+ concentration
Conclusion
In this study, we synthesized carboxamide 9 and alcohols 12-15 for the first time. According to Langhals 18 , although only carboxamide (8) was obtained from the Minisci reaction of 3-benzoylpyridine (6), in our studies, carboxamides (8, 9) and alcohol products (12, 13) were also obtained. In addition to this study, we also applied the same procedure to pyridin-3-yl(p-tolyl)methanone (7) and obtained alcohol products (14, 15) together with carboxamides (10, 11). Therefore, we tried a number of reactions to find how to figure it out. Finally, we found that this is based on the Fe 2+ concentration. When the literature was searched, it was observed that there was no isomer of the carboxamide and alcohol products formed in situ in this way by the Minisci reaction. Therefore, this method describes directly synthesis of darylmethanol containing carboxamides via a modified Minsci protocol.
